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SECRETARIAT OF ISO/TC 184/5C 4
NIST/MSID

Metrology, Room A127
GAITHERSBURG MD 20899,

USA

Dear Sir or Madam,

ISO/DIS 10303-50

We have pleasure in enclosing the table of replies indicating the result of voting on the above draft,
together with copies of all comments received. This table of replies will constitute annex A to the report
of voting referred to in the ISO/IEC Directives (1995), Part 1, sub-clause 2.6.5.

The secretary is kindly requested to arrange for the attached form 13 ‘Report of voting’ to be completed
by the chairman to show the action to be taken with regard to further processing of this draft. Your
attention is drawn to the ISO/IEC Directives (1995), Part 1, sub-clause 2.6.4 setting out the options
available.

At the same time, the secretary is requested to prepare annex B to the report of voting, reproducing the
comments received and giving the observations of the secretariat on each. For this purpose, please use
the forms ‘Report of voting/Annex B which have been supplied to you separately.

In accordance with the ISO/IEC Directives, the Central Secretariat is required to circulate the full
report to the P-members of your committee within three months. It is therefore essential that we
receive from you the completed form 13, including annex B (comments and secretariat observations) by
2001-03-06.

In the case of a decision by the chairman to proceed with the publication, the FDIS should be prepared
by the secretariat without delay (see also Council Resolution 2/2000), and should preferably be
forwarded to the Central Secretariat at the same time as the report of voting.
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- ,,/]l.i i;’/f" e

/Sdﬁ iie Clivio
£Gtandards Department

ce.  Mme C. Hermetet-Filez (Secretary of ISO/TC 184) (without comments)
Mr. Howard Mason (Chairman of ISO/TC 184/SC 4) (with comments)

INTERNATIONAL ORGANIZATION FOR STANDARDIZATION » MEXXIYHAPO[IHAR OPFAHU3ALIMA MO CTAHAAPTUSALIMA » ORGANISATION INTERNATIONALE DE NORMALISATION

Postal address Office address Telephone E-mail central@iso.ch

Case postale 56 1, rue de Varembeé national (022) 749 01 11 Web www.iso.ch

ol 4md A PN D OO0 Cenave - Switzerland international  + 4122749 01 11 Telegrams isorganiz



e~ REPORT OF VOTING ON ISO/DIS

:EISO:: Closing date of voting 1SO/TC /SC

— — Secretariat

1 Result of the voting

The above-mentioned document was circulated to member bodies on the date shown in annex A, with a request that the
Central Secretariat be informed whether or not member bodies were in favour of registration of the DIS as a Final Draft
International Standard.

The replies listed in annex A have been received.

2 Comments received See annex B. (This annex is circulated only
to the P-members of the committee but is
available to any other member body on

3 Observations of the secretariat request.)

4 Decision of the Chairman

D The DIS has been approved in accordance with the conditions of 2.6.3 of part 1 of the ISO/IEC Directives and will be
submitted without change, other than editorial, for circulation as an EDIS to ali member bodies.

In the light of technical comments received,

[:] a new DIS will be submitted to the Central Secretariat for circulation to the member bodies.
D a new committee draft will be distributed for comment.

D the DIS and comments will be considered at the next meeting.

Signature of the secretary Signature of the chairman

Date: Date:

FORM 13 (1SO)



DIS TABLE OF REPLIES / 2000-12-06 / TABLEAU DES REPONSES DIS
TC 184/SC 4 VOTING BEGAN ON/DEBUT DU VOTE:2000-06-29
IS0/DIS 10303-50 TIME LIMIT FOR REPLY/DELAI:2000-11-29
TITLE: Industrial automation systems and integration -- Product

data representation and exchange -- Part 50: Integrated

generic resource: Mathematical constructs

TITRE: Systémes d'automatisation industrielle et intégration --
Représentation et échange de données de produits --
pPartie 50: Ressources génériques intégrees: Constructions

mathématiques
ABSTENTION
DISAPPROVAL/DESAPPROBATION DISAPPROVAL/DESAPP
APPROVAL/APPROBATION APPROVAL/APPRO

MEMBER BODY/COMITE MEMBRE MEMBER BODY/COMITE MEMBRE
Australia (SAIL) P|X Netherlands (NEN)
Brazil (ABNT) O|X Norway (NSF)
Canada (SCC) P ~ portugal (IPQ)
China (CSBTS) PIX Russian Federation (GOST
Czech Republic (CSNI) P|X Spain (AENOR)
France (AFNOR) P X|** Sweden (SIS)
Germany (DIN) P|X switzerland (SNV)
Italy (UNI) P{X United Kingdom (BSI)
Japan (JISC) P|X USA (ANST)
Korea, Republic of (KATS) PlX

ABSTENTION
ROBATION
BATION

R)

Mmooy iy oo
DD D X

bl

TOTAL 16 2

Comments / commentaires
P-member having abstained and therefore not counted in the
Membre (P) s'abstenant de voter; n'est donc pas compté dans

o

P-MEMBERS VOTING: IN FAVOUR OUT OF

15 15 = 100.00%
MEMBRES (P) VOTANT: EN FAVEUR SUR
MEMBER BODIES VOTING: NEGATIVE VOTES OUT OF

0 16 = 0.00%
COMITES MEMBRES VOTANT: VOTES NEGATIFS SUR

THIS DRAFT HAS THEREFORE BEEN APPROVED
in accordance with the ISO/IEC Directives, Part 1, sub-clause 2.

CE PROJET EST DONC APPROUVE
celon les Directives ISO/CEI, Partie 1, paragraphe 2.6.3

vote /
le vote

REQUIREMENT
>= 66,66%
CRITERE

REQUIREMENT
<= 25%
CRITERE

6.3.



The Netherlands Issues on ISO 10303-50

ISSUE NUMBER: NL 50-01
AUTHOR: Andries van Renssen
CLAUSE: all
CLASSIFICATION: technical
DESCRIPTION:

Definitions of the entities and attributes shall contain a reference to their direct supertypes.
The direct supertypes of several defined objects is unclear as is indicated for some of them in the
attached spreadsheet.

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-02
AUTHOR: Andries van Renssen
CLAUSE: all
CLASSIFICATION: technical
DESCRIPTION:

Entity and attribute names shall be in normal language whenever possible. This is not always the case
with the current names. For example, the prefix 'maths_' acts as a context and is not a natural part of a
name. Therefore the prefix_maths_ should not be part of a name when not absolutely necessary.

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-03
AUTHOR: Andries van Renssen
CLAUSE: 3 and 4
CLASSIFICATION: technical
DESCRIPTION:

In clause 3 and 4 the same concepts are defined with sometimes the same names and sometimes
different names and different definitions.

For example mathematical space (2 times) and math_space (other examples are indicated in the
attached spreadsheet).

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-04
AUTHOR: Andries van Renssen
CLAUSE: 3 and 4
CLASSIFICATION: technical
DESCRIPTION:

There is no fundamental distinction made between a mathematical quantities and mathematical
functions. The latter can operate on mathematical quantities (and also on mathematical functions).
Apparently because some mathematical functions can operate on mathematical functions. This seem (o
be based on a distinction according to the possible roles that things can play: a function can have a role
as operand, whereas a definition should be based on what things are. So, we propose to introduce that
distinction, based on things are.

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-05
AUTHOR: Andries van Renssen
CLAUSE: 3 and 4



CLASSIFICATION: technical
DESCRIPTION:

We generated a hierarchy for a part of the defined concepts as given in the attached spreadsheet (sheet
‘Hierarchy’). This hierarchy is based on the subtype-supertype relations as defined in part 50 appended
by the assumptions we made as given in the attached spreadsheet (sheet ‘part 507).

We concluded that it was not possible to create a correct and unambiguous hierarchy from the
subtype/supertype declarations in the definitions of the concepts in part 50.

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-06
AUTHOR: Andries van Renssen
CLAUSE: 3 and 4
CLASSIFICATION: technical
DESCRIPTION:

The subtypes of process are of the nature of activity. We support that assignments and operations
belong to this. In this case they are mathematical processes. In a wider context they are subtypes of non-
mathematical activities. Like with functions (see issue NL 04), where mathematical functions can also
be seen as subtypes of a more generic function concept, we see no benefit in having this all grouped
under one mathematical_object supertype.

PROPOSED SOLUTION: (optional)
RESOLUTION:

ISSUE NUMBER: NL 50-07
AUTHOR: Andries van Renssen
CLAUSE: 3 and 4
CLASSIFICATION: technical
DESCRIPTION:

We are of the opinion that all entities (and attribute) should fit in one integrated hierarchy.
The attached spreadsheet presents (in sheet math02) other mathematical concepts.
Please indicate how the concepts in part 50 relate to those other concepts.

PROPOSED SOLUTION: (optional)
RESOLUTION:



Part 50

-1 | Version: | 7-Nov-00 920,000 2. Association of Class of Info
0 1 2 54 16 38 105 3 15
Language . Uniqu
.| Unique jof ;cg hand| Subject . Card Class of object Association eq
1 |Assoc. id - , Object type inalif name (left hand .
class id | termand area . type wider
definition 1es term) :
id
15 920,121 English mathematics class_of_mathematical_object mathematical function is a specialization of a 92()192
22 920,128 English mathematics class_of_mathematical_object table function is a specialization of a 920143
40 920.143 English mathematics class_of_mathematical_object table function is a specialization of a 920143
24 920.130 | English mathematics class_of_mathematical_object variable is a specialization of a 920195
26 920,132 English  mathematics class_of_mathematical_object computable partial funciis a specialization of a 920134
25 20,131 English mathematics class_of_mathematical _object mathematical function is a specialization of a 920133
46 920,150 English mathematics class_of_mathematical_object string is a specialization of a 920186
50 920,153 | English mathematics class_of_mathematical_object elementary_space is a specialization of
62 920,165 | English mathematics class_of_mathematical_object real interval is a specialization of a 920186
70 §20,172 English  mathematics class_of_mathematical_object tuple space is a specialization of a 920186
78 920,178 English  mathematics class_of_mathematical_object empty value is a specialization of a 920186
52 920,155 English mathematics class_of_mathematical_object the_integers is a specialization of a 920154
53 920,156 English mathematics class_of_mathematical_object the_reals is a specialization of a 920154
54 920,137 English  mathematics class_of_mathematical_object the_complex_numbers is a specialization of a 920154
55 920,158 English mathematics class_of_mathematical_object the_logicals is a specialization of a 9201354
56 920,159 English mathematics class_of_mathematical_object the_booleans is a specialization of 2 920154
57 920,160 English mathematics class_of_mathematical_object the_strings is a specialization of a 920154
58 920,161 English  mathematics class_of_mathematical_object the_binarys is a specialization of a 920154
59 920,162 English  mathematics class_of_mathematical_object the_maths_spaces is a specialization of a 920154
60 920.163 English mathematics class_of_mathematical_object the_generics is a specialization of a 920154
80 920,180 English  mathematics class_of_mathematical_object the_empty_maths_tuple is a specialization of 2 920179
81 920,181 English  mathematics class_of mathematical_object the_empty_maths_valuc is a specialization of a 920179
82 970,182 English  mathematics class_of_mathematical_object the_empty_atom_based is a specialization of a 920179
83 920,143 English mathematics class_of_mathematical_object the_empty_atom_based. is a specialization of a 920179
39 920,144 English mathematics class_of_mathematical_object subscript space is a specialization of a 920198
21 920,127 English mathematics class_of_mathematical_object parameter is a specialization of a 920115
4 920,110 English mathematics class_of_mathematical_object array function is a specialization of 2 920188
28 920,134 English mathematics class_of_mathematical_object computable function  is a specialization of a 920183
29 920135 English mathematics class_of_mathematical_object partial function is a specialization of a 920188
16 420,122 English  mathematics class_of _mathematical_object mathematical set is a specialization of a 920193
18 920,124 English  mathematics class_of_mathematical_object mathematical space is a specialization of a 920185
85 920,184 English mathematics class_of_mathematical_object mathematical function is a specialization of a 920185
51 920,134 English  mathematics class_of _mathematical_object elementary_space is a specialization of a 920199
84 920,185 English mathematics class_of_mathematical_object generic_expression is a specialization of a
8 920.114 | English mathematics class_of_mathematical_object expression is a specialization of a 920139
23 920.129 English mathematics class_of_mathematical_object tuple is a specialization of a 920194
31 920.137 English mathematics class_of_mathematical_object mathematical expressiot is a specialization of 2 %201 96
38 920,143 English  mathematics class_of_mathematical_object array function is a specialization of a 920184
84 920,184 English mathematics class_of_mathematical_object maths_function is a synonym of 920184
19 920,125 English  mathematics class_of mathematical_object mathematical value is a specialization of a 9201 &7
30 920,136 | English mathematics class_of_mathematical_object mathematical value is a specialization of a 920187
17 920,123 English  mathematics class_of_mathematical_object mathematical space is a specialization of a 920122
33 920,122 English mathematics class_of_mathematical_object mathematical space is a synonym of 920122
6 920112 English mathematics class_of_mathematical_object Cartesian product space is a specialization of a 920124
7 920413 English  mathematics class_of _mathematical_object compatible space is a spectalization of a 920124
12 920,118 English mathematics class_of_mathematical object function domain is a specialization of a 920124
14 920,120 | English mathematics class_of _mathematical_object function range is a specialization of a 920124
34 920,139 English  mathematics class_of _mathematical_object domain of a function  is a specialization of a 920124
35 920,140 | English mathematics ~class_of_mathematical_object range of a function is a specialization of a 920124
36 920,141 English  mathematics class_of_mathematical_object space X is a specialization of a 920124
37 920,142 English mathematics class_of_mathematical_object space X1of one-tuple  is a specialization of a 920124
49 920,152 English  mathematics class_of_mathematical_object clementary_space is a specialization of a 920124
61 920,164 English mathematics class_of_mathematical_object real interval is a specialization of a 920124
63 020.124 | English mathematics class_of_mathematical object maths_space is a synonym of 920124
79 920,179 English mathematics class_of_mathematical_object empty value is a specialization of a 920125
11 920,117 English mathematics class_of_mathematical_object function application is a spectalization of a 920,200
84 920,190 English  mathematics class_of_mathematical_object quantifier operation is a specialization of 2 920.200
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class_of_mathematical_object
class_of_mathematical_object
class_of_mathematical_object
class_of_mathematical_object
class_of_mathematical_object

mathematical tuple

is a specialization of a

computable partial funct is a specialization of a

function evaluation
function evaluation
function application
function abstraction
the_non_negative_reals
the_zero_one_interval
the_zero_pi_interval
the_negl_one_interval

is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a

the_neghalfpi_halfpi_in is a specialization of a

the_negpi_pi_interval
schema_prefix

string constant
matrix

matrix
the_zero_tuple_space
the_tuples
the_integer_tuples
the_real tuples
the_complex_tuples

is a specialization of a
is a specialization of a
is a synonym of

is a specialization of a
is a synonym of

is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a

mathematical tuple spac is a synonym of

tuple_space
constant
mathematical object
function

language construct
process

algorithm

is a synonym of

is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a

fundamental aggregate ¢ is a specialization of a
linearly ordered aggrega is a specialization of a
atomic expression comp is a specialization of a

linguistic construct
ordered tuple

finite Cartesian product
generic_literal
operation

bound variable

free variable

function input

function parameter

is a synonym of

is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of a
is a specialization of 2
is a specialization of a
is a specialization of a

920197
920138
920191
920191
920191
920190
920163
920163
920163
920165
920165
920165
920150
920150
920145
920145
920172
920172
920172
920172
920172
920172
920172
920187

920187
920185
920187
920187
920187
920187
920187
920189
920129
920187
920189
920191
920130
920130
920130
920130



Part 50

rmation content - text, including mathematical models & algorithms

free variable in an expression do free variissue

function whose domain is a Cartesian product of integers proposed
function which is expressible in an algorithmic programir proposed
function which is not guaranteed to produce an output for proposed
fundamental aggregate object type proposed
generic_expression proposed
generic_expression proposed
generic_literal proposed
1SO13584-20 object proposed

language construct composed of constants, variables, operators, qua proposed

linearly ordered aggregate mathematical object proposed
linguistic construct proposed
mathematical function proposed
mathematical function proposed
mathematical object supertype: ' proposed
mathematical object see 3.2.15 ignore

mathematical set proposed

mathematical set see 3.2.14 ignore
mathematical space consisting of all ordered tuples whose componen proposed
mathematical space which intersection is not determined to be empty proposed
mathematical space proposed
mathematical space proposed
mathematical space of all legitimate inputs of a mathematical functic proposed
mathematical space of all possible outputs of a mathematical functio proposed
mathematical space name and ¢ issue
mathematical space definition 1 issue

mathematical space unclear def issue

mathematical space proposed
mathematical space see 3.2.14 ¢ issue

mathematical value proposed
operation proposed
operation proposed

205 4 6 14 8 9 10 11 12 13
Origi
Cardi| Class of object Full | - Date| Date |, , |nator Dutch
nalitif  name (right Definition |definiti fassif. Remarks| Status of of of end of Source |transloat
es hand term) on aspect start| latest £ if latest .
. of life ion
of life|change chan
ge

algorithm proposed ISO 10303-50-3.2.12

array function proposed ISO 10303-50-3.2.18
array function proposed ISO 10303-50-4.2.9

atomic expression component proposed 1SO 10303-50-3.2.20
computable function proposed ISO 10303-50-4.2.1
computable partial function see 3.2.12 issue 1SO 10303-50-4.2.1
constant proposed ISO 10303-50-4.3.1
constant proposed ISO 10303-50-4.3.2
constant proposed 1SO 10303-50-4.3.2
constant proposed 1SO 10303-50-4.3.4
constant proposed 1SO 10303-50-4.3.5
elementary_space proposed ISO 10303-50-4.3.2
elementary_space proposed 1SO 10303-50-4.3.2
elementary_space proposed ISO 10303-50-4.3.2
elementary_space proposed ISO 10303-50-4.3.2
elementary_space proposed 1SO 10303-50-4.3.2
elementary_space proposed 1SO 10303-50-4.3.2
elementary_space proposed 1SO 10303-50-4.3.2
elementary_space proposed ISO 10303-50-4.3.2
elementary_space proposed ISO 10303-50-4.3.2
empty value proposed ISO 10303-50-4.3.5
empty value proposed 1SO 10303-50-4.3.5
empty value proposed 1SO 10303-50-4.3.5
empty value proposed ISO 10303-50-4.3.5
finite Cartesian proc of finite intervals of integers proposed 1SO 10303-50-4.2.8

1SO 10303-50-3.2.17
ISO 10303-50-3.2.1
1SO 10303-50-4.2.1
ISO 10303-50-4.2.1
ISO 10303-50-3.2.13
ISO 10303-50-4.5.17
1SO 10303-50-4.5.30
18O 10303-50-4.5.18
1SO 13584-20

1SO 10303-50-3.2.5
ISO 10303-50-3.2.19
ISO 10303-50-4.2.3
15O 10303-50-4.2.8
1SO 10303-50-4.3.5
ISO 10303-50-3.2.15
ISO 10303-50-4.2.2
1SO 10303-50-3.2.14
1SO 10303-50-4.2.5
1SO 10303-50-3.2.3
ISO 10303-50-3.2.4
SO 10303-50-3.2.9
ISO 10303-50-3.2.11
ISO 10303-50-4.2.6
ISO 10303-50-4.2.6
1SO 10303-50-4.2.7
ISO 10303-50-4.2.7
ISO 10303-50-4.3.2
1SO 10303-50-4.3.2
ISO 10303-50-4.3.2
SO 10303-50-4.3.5
1ISO 10303-50-3.2.8
1SO 10303-50




ordered tuple
partial function
process

process

process

quantifier operation
real interval

real interval

real interval

real interval

real interval

real interval

string

string

table function

table function

tuple space

tuple space

tuple space

tuple space

tuple space

tuple space

tuple space
mathematical object
undefined?
mathematical object
generic_expression
mathematical object
mathematical object
mathematical object
mathematical object
mathematical object
language construct
tuple

mathematical object
language construct
process

variable

variable

variable

variable

Part 50

definition v issue
proposed
proposed
proposed

of forming an expression from a function and an proposed

proposed
proposed
proposed
proposed
proposed
proposed
proposed
proposed
i5 string co. issue
proposed
proposed
proposed
proposed
proposed
proposed
proposed
proposed
proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed
undefined? proposed

which has been specifically referenced by a quar proposed

proposed
proposed
proposed

ISO 10303-50-4.2.4
1SO 10303-50-4.2.1
ISO 10303-50-3.2.10
1SO 10303-50-4.2.12
ISO 10303-50-4.2.13
1SO 10303-50-3.2.7
1SO 10303-50-4.3.3
ISO 10303-50-4.3.3
ISO 10303-50-4.3.3
1SO 10303-50-4.3.3
SO 10303-50-4.3.3
ISO 10303-50-4.3.3
1SO 10303-50-4.3.1
ISO 10303-50-4.3.1
1SO 10303-50-3.2.16
SO 10303-50-4.2.10
1SO 10303-50-4.3.4
1SO 10303-50-4.3.4
1SO 10303-50-4.3.4
ISO 10303-50-4.3.4
I1SO 10303-50-4.3.4
1SO 10303-50-4.3.4
1SO 10303-50-4.3.4
1SO 10303-50

1SO 10303-50

ISO 10303-50

I1SO 10303-50

1SO 10303-50

1SO 10303-50

ISO 10303-50

1SO 10303-50

1SO 10303-50

ISO 10303-50

ISO 10303-50

1SO 10303-50

ISO 10303-50

ISO 10303-50

15O 10303-50-3.2.2
ISO 10303-50-3.2.6
1SO 10303-50-4.2.11
ISO 10303-50-4.2.11
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